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Abstract 



An object of this invention is to impart excellent flame retardancy to an aromatic polyamide resin without use of a halogen 
compound which is responsible for generation of gases harmful to the human body and without decreasing preferred 
properties (e.g. mechanical properties, and molding processability) inherently possessed by aromatic polyamide resins, the 
flame-retardant aromatic polyamide resin composition of this invention comprising (a) 100 parts by weight of an aromatic 
polyamide resin, (b) 0:1 to 100 parts by weight of a crosslinked phosphazene compound which is a compound crosslinked 
with a crosslinking group, such as phenylene groups, the crosslinking group being interposed between the two oxygen 
atoms left after the elimination of phenyl groups from the phosphazene compound, no free hydroxyl group being present in 
the molecule, the amount of all phenyl groups in the crosslinked compound being 50 to 99.9% based on the total amount of 
the phenyl groups in the phosphazene compounds, (c) 1 to 60 parts by weight of an inorganic fibrous substance and (d) 1 to 
60 parts by weight of magnesium hydroxide. 
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lim*co%Xi&m%mi?i^tzt%&lz\i. X»#- 
N = P(OPh) 5 , Y'*^-P(OPh) 4 w«^tt=5: , ). 

Sid fcRJESWTCXIilE^RJBjWt t ■?> J: o 'SriKS: 
»fi*ttTRl5*ff->fc*£fctt, X'#-N = P(0) 
OPh.Y»j&*-P(0)(OPh), £0«jgc0 i, tf5*f ffiSPt 

[00633 *^^HffljS%tCfcV^T, *7.7rHf 
y-fk^jwie^ftli. 3f*K#y T$ HflW 1 0 0*4 

«fc«u o. l-iooaaa, ff^t<iii-4o 
Mast-ri*. o. laaaauB-cii, 3»ifcKyT5 

[00641 iHMtlSW 

*»:fcv^T. mmmmmtixii. mmm 
mwxx'hmm< l z®mt%< . m&®cotcr>z& 
<®mhzttfx**h. mmmmnt ixa. m 
mut. mmj-t ywnvii y ^ms, iSHt**^ 
K^^Ji«, mttt^^iiT^yiJBi&iHa. nit 

tfgtftEIS ( ^©6 0-552 9^m. #^¥3 - 

5 1 6 5 7-94«»f ) . w$mmt-r?y. mmmt 

-?nisiJJ» (^BS6 0-1 1 22 3^m. 

61-21000 o^&«w) . wmtizm (m;®5 

8-1 22 35^18. mM58-344 10^m 
») . «6$I«SKT^5-^A (^¥4 - 7 6 9 5 6 
ift^F 7-96480 ) . ®&Wm 
■tj)V^A (#^¥8-3 1 9 1 9 9^?g. ®ffi¥9 

-4 o 84 . mt&mmsk {mms 6 

-1098 1 m>m, «f&¥1-4 9 9 9^&« 
> iitiltf^ (S&B59-45 638-^ 
#^K6 2-25022 5^&ffl$) , 

li^ (»BIB5 7-1 74 9 9-^8. WBB85 7-1 

750 o#4MB) . wmmto-ty (wm*2 -22 

1 198^f8. #Hf)¥7-l 73000-t&?8) . ^ 
XtRtt. TfrSHm. TfrSi—yVmm. ^3 

I. 

[00653 i/T.^>*s«a^t*t*i^+Tt , mm 
^fitt^^Ksi^a^. att«w-v7Kr;^y± 
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mwmmnfr^x'h, mz^mm^o. os~ 

2 . 0 n rngJgL ¥%«5tt*# 1-500// mW§.X\ 

txw hit mm^/wm) mftsvit. m l 

<l±10 fcLt<9 t «»ItJi l> . 
[0066] JEfc, -lil^cOSISlSIWtt^+T-t , 
P H6. 0-9. 5Otc0Sr«ffl-ri»^AW^ LV\ CI 

i . onM.%M®7k (m *v*zm) * i oftmm. 

mk. 2 0 °CX~M%. LtpHIiV^. 

0. »*L<^V\ -^ P HA?6. 0£«KTH]& 

[0067] ^n4><oMiMni«HM(is 1 a&m&T- 

mv * Xtt 2 HfiLh* flfffl-C* s . 

[0068] *HW«!H5{ctjv%T. feffltttWIftftO 
Mitts »#»*U7S FffllSl 0OS*Sfc*fl/C 

1~60B*SB. $?£L<tt5~40fi4gPt-f6. 1 
«Sgfefel!Ttt, ?§MlffiT ( H'J -y7) oKit^KW 

[006 9 J 7fcBgfc-?;/*y'7A 

r ^t^mmmm^mn tmzmmnzm i 

[0070] *»E?flffl***I^^*S'^ t L 

ttt. rtriK.aa^^.ao^-f^ft.tv^. fwwj^- 

4(1 2 OX:. lWa) 0. 0 1~1M%, ¥WF 
gO. 1~1 OOjum, jtftffiS (BET (Brunauer-E 
mmett-Teller) S) 0. l-5 0 0m 2 /g<Dt^ffi 

»3&##ft0. Q5~0. 5Sfi%. 
SO. 5~30junu JtSOTtl~2 0mVgtf>&<7> 
4«U>. H. ¥^f4?Stt, (ft) WSKftff 

rCAPA-30 0j £flMLT»£S*ifci<0"C* 

[oo7i] w%fr&&tfo. . o iaa%*g}Ttt, m 

lfi*%**L<lH£4i:. ffllllfcOil 
1/imiOW^V^^Jt 

tflOOjumJ:')*^ >«£*Jt9HiaK# 5 0 0mV 



[0072] 7mi\L~?7*is*7Mt. mm. mm 

tin. HffiKtLTtt. ^tif^yyBL S'JXf- 

X/PHJX (/3-^bdfxXhdrv-) t*x/H- 
yxh*^v7>\ h*x;why^ hdf^v^y. r- 

V, r-7$/7ntVPhyxb*v^y!?S:W!> 

x^^^^tJjt LTtt, 
(3, 4-xdCdfi/v^o^Jf^) x^-;l/hy^f-;l/ 

[0073] *IWfcV^x'7AOWWi. 
-/K '(V7 , Dtr;l/7;W3-/K 7-feh^O^IKSfflE 

[0074] *%fflx'm^t>ti&*mtt.-?r*isvj> 
a. mummt^xm (*> frt>ms& tk i sum 

A 1 20, 5A. 5B. 5E&tf5 J j T, B&ft^ 

xm (m frt>m&% ^mt^y^^^ i. 2as 
[0075] *»»oi!i]i«rtflifc:*}v^, *m*y 

^y^AOSi^fttt, 3f*aUKU 75 HWJg 1 0 Ofi* 

a5(cwtri~6oa«a5, $?^L<tt5~4osMgu 
fc-r*. iass5*?tttt. «ittdunM^ftt-«iKo 

i. 

[0076] z<r>m<7>mm 

imm<mmm%^)T^Ymmm.mz\t. *<n 
m i^'mzmhK^ffiBiX'. mmmmmmz 
a^xm^nm^timwtmnm^i-hzt^ 

X'Zh. Z<D£o%M®3tmit LTtt. WiHT, tRK 
ft7/l/$-»^ KSV^>">A S KS^^x^A. 
SEK^'y>A N i§Sg!7;U$x^A. B5i!7yl'5x^A7 

y^e-T>A. K^usx^A^y^A. KiK7;u5x 

^Ai-by^A. 8tm-?7*i/>J&. m.tDi'i'VM.. 
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[0077] mizxmcommtmmvv r s huhs 
mtotza. tout L^&zmchtc^smx-. m 

mamtixa. mm. mm*zyT*>te&bm- 
ornmi. mmmmi. aesjsn. wmm. m. 
m. &m%m\. mmi. rnmtzm. mm. mm 

mm. ±.immnmi wmmzmfhzt 
tfx-% h. ztibmamt i mxit2wxtzmm. 
&txmx'%z>. 

[QQ78] mmmgmx u r s Kmggign 
gn^w^c J: o znmcowmfc&tonirmiz®. 

jstTflsoaaiiffjsrjiii. s*«u*j:v*. ??# 
mxvr* mm. mmmm. *infr?/*s"7 
j^mmizm txwnmm* w rvy y 1 . «. 

[QQ79] gttttafgfeK y 7 s KaMftft»ttg>«t 

*JWOiH»ttfflllSaj«»*:«»t* C k J: 0 . W& 

mmmmmzttfx'*?,. mm. mm. 

m. 7v-m. m&m. m&r^xm. tiz&x 
mwm^mmm^'o. mm., x-k 7 

[ 0 0 8 0 ] mmmmex 'Jts KttaairiatiRirtft 

mmmmmi. m& • vr- • mm. m*m. & 
m. mm. *n. e«, ek, m 3- 

A. aBm. ftifettflk £A. fflB* Sff 

[ 0 0 8 1 ] «k 0 ftfttflfcli. *XW)KaMHIU8Slft 

-To, *-#-K. PDA (/h£flM*$tt) . SIS 
®. 77^51 H¥18. ECR («7££ttBft 

• oa«is§. mu*, jmunl 
HPffiM. T-'-j^m. 74 v>. mm> 

mm®. TV, vtr, t'r***?. vVij*.. t 
-7Ua-y-. S-7MX7, CD7H+-. MD 



tt, 3*??-, yi/-, nyf^t-, 7* 

y^haw. 3-f^#t>. mm. * 

[ 0 0 8 2 j ttz. *mnm%mffem!&.®wm. 
ffi&mmms.. m mm. mm) .^h. ^# 

m. *-^7h, sac. msw, *mt. torn, mm 
tt. mm. mm. mmcomm. mm. m. m 

mzmatih. 

[0083] 

K»W**ff, *»!B*3efc:BL<KW*. JETFfcai 
^X. rggj aif r %J t^^OJi. ZtiZtL ^WA 
SSj Zl^ ra4%j £SiJH"i>. 4fc. r -Ph j 

r-Ph- j thh<D\t. ZixZ'ti f7i-;«j Xt^ 

r7x-i^aj «r**1-4. 

[0084]^jfi«|l (p-7x-l^>S^J:I.IRliffi 
ai^Tf* 7 x 7 df i^^x 7 r -fe'>"fc£$tf>-&j£ ) 
7x7-;H03. 5g (1. 1^;U) . 7Kl?it;7hy 
>>A4 4. Og(l. l^;l/) . 7j<5 0g&l^h;pxy 
5 0 0ml O&^SrMfcMsSU 
^<dt{C<k>). tHJ'7A7ay5-h«Hl'XyS 

Willis Ltz. 

[0085] MBRJStMffL. 2y-yh;HSoP75 
Hodf-yyi 6. 5g(0. 15 W) . 7 
x/-^9 4. lg(l. 0^) , *WkUf">A3 
1. lg (1. 3^) , *5 2gSl/h;Pxy6 00 

m i $rAn. zoizsmtofmmi. awx-zj&uz 
m^Kztizx*). t^Yu*;>t7±;-)vm 

IZ. ! J?U)\>*X7r*iy*V3~?- (3ft«s6 2%. 
4ftftl 2%. 5»*St^64f*l 1%. 74*3%, 
8mU±.l 2%comG#) 1 . 0i-7 h*fr ( 1 1 
5. 9g) Ztts 2 0%7wK>*£>®m5 80s 
mTlOVlXTX-mit:®. 1 1 0XyV3&ffl 

mttz. mz. zcQBmmiz. fitzvmttii-hv* 
A7x77-h«o Y^ymmzimTx-mtovt:®. 

mmzl 1 0XTC4l*IBRJ6fcll«bfc. 
[0086] R^^Tf^. R«ai*»*3?tf*Rfl:^h 
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y v^mm . o y -y hiuxsm^t. * 

1 . 0 y 7 h;l/T3Btt»Lfctt, «flW*JSET-C« 
JBU:. *Mlfc«*ft*8 0T;, 4 0 0Pa<OE7JT 
fcl 1 Mtl&KSSaSU £fif7x/*i/*77r-tf 
^««fM9*2 1 lg^Ufc. 

[ 0 0 8 7 ] ±ieT1# 4>*ifcS?» 7 x J * is*xy r -fe' 
fti. JP*^»lg^0. 04%, fi4¥%ft74 (M 
w) 1100 (XV X*\sy&%. GPC#«f)-C* 
0 , y y tW^&tf C H Nnmftm. J: Sfflfifti, (iff 

[N=P (-O-p-Ph-O-) o.i5 (-O-Ph) 
,. 7 ] tft^IfcA^Uc. 

[0088] TG/DTAM (JSfift^W ) TliTOI 
^li*(i^$-f- 4WWBtt«IW±3 0 6X;. 5%M&® 

'J?W£3 1 ixrc*-»fc. 
[ 0 0 8 9 ] it: , -> T£S#*gtSO 

n=3f^SifctT lxi 0- 6 Sfi/g) WTT&ofc. 
[0090] ###ll 

3UKffifflL Wy>x/-^-h*X (y7x-;P*X7x 
-h) : (C 6 H 5 0) 2 P( = 0)OC 6 H 4 OP( = 0)(C 6 

H 5 0) 2 ] fcfcOJdCLT&JSU:. 
[0091] 2'J 7h;PE3on757>3lC. 7x7-;U 
18 0. 5 g ( 1 . 92*)\<) , $&ft?^*i<"7i» 1 . 
4g(0. 0 2*AO S^vl^yi 9. 2g£Aix, 
RJ6»W>fflfl»*l 2 0Ktt3tU:l*jft 

t, Rie»fc^v'«fl:yyi47. 2g(i. o* 
7a, R*B««ffl«^2iffla3&»ttTtt^^i8ox:iT 

[0092] £*>RJ6aHc. WA?5'V5 2. 8g 
(0. 53*A-> fttf«ftr/W$~"7^1. 4g(0. 
0 1*;U) ^ntTM&IltrL, RJ6&K£2i5iajWt 
T®*K18 0*C£T'#SL£. SfcHiajSC-C2Baa 
Hffft , 2 6 7 0 0 P a OjJETfcSSK: 2 B$TO¥ Srff 

[0093] ®htl1Z%&m&to\Z*is\s>3 3 0 g£. 

in o%jsss3 3 g$r»L. ixw&thm& 
m&t>. ffl£TX'*i'Wszm;i. stmt&tem 

$mt LX'&tc. 1R*9 9. 2%. 
[0 0 94] ^j£M2 (2,2' -h'X (p-:**x7 
x-;U) ^yroe'Jr>at«i:S^gflKS2:W-tS7 

7x7-/U65. 9g(0. 7^) &i/h;i/xy5 0 
OmlJl'J'y h^0OP777s3lCA^, ASTF, W 
SOiKiB* 2 5*CK&*>-?0, h >J 7A0 . 6 5 

/5-MiFPl4. 9g£«K&KlTf£AU:. &A 
7 7-11 3-CT'^JS^- h 'J VJ>&&klcm&t 



htX'8$ffflffl¥ZWmt:. 

[00 95] B-rie^fBtMfft. t'X7i/-^-A 
5 7. lg (0. 2 5*;U) , 7x/-/H 0 3. 5 g 

(1. l^/P) &t/-ft-vt Yuyyy (THF) 80 
0m 1 £3 y >y b;l>0oP7 77.=H;:Aft, HHfT. ft 
2 5*C(C»^-PO s ^RU ^-7 A 1 . 677 
AM71 1 • 1 g£M*<«Kl/CftAU:. &A&7 

&6 1~6 8-c-c^ay^7A*<^(cji*-ri. tx-8 
^matff^^ttJt. ^ox5y-8i?g^x7o;i,*7.7 

r-tfy^y^v- (34*7 5%, 44*17%, 54 
*&tf64*6%, 74*1%, 84*£U:1%0&£ 
*) i . oaivKA' (115. 9g) £-£tr3 7% 
?o;l^y-4£yi§$3 1 3gSrSBfT, rtfflW>*ift*2 

o°cot£&*>oo i ftiajwrcsrFUfca. 8 oxr? 
2nsiafflfFU:. <xut«fT, mnm&z 2 ox:tz 

#*>o->, Maf£L£^l>y7A7xy'7-M§$£ 

mwrxmmittk. so-cx-smwrnwu^ 

[0096] RfBfcTflL R«»6ft*»»L-CTH F 
£i&£U trfcfch/l'Xfl y 7 wi^sanLfc. 
h;l^xy?f?g$r2%NaOH 1 'J -y h^T'3 HJ^jf 

u y 7 h;w-c3iaa»Lfctt. *m*«E 

Tfci88SLfc. t#£ft££j#M8 0X:, 4 0 0Pa« 
TCI lB*BIW!H^<aiUT. 3?«f7x7#y*77 
T 4f 2 2 9 g £f*fc . 

[0097] ±ET1f hiltz$m7±;*l'*X?T*> 
>{±, ADTic^lffiffiRO .0 7%, JHWi (M 

w) ii30 (xvx+uywm.) r^o, 
tXCHNTC^ffffl^i O, mtiiJfr [N = P (-0 
-Ph-C (CH 3 ) 2 -Ph-0-) 0 . 25 (-0-P 
h) ,.„] t^Lfc. 

TG/DTA^-Sf : TO&luiyi^-f , ftMfflWiiSL 
g : 3 0 8-C, 5%fi4iSiHaS : 3 1 3*C 

s#*sa4 : ^aiis# ( ^yrn 1 g s o <o t ho^ 

vi4t LT 1 x l 0- 6 34/g ) OT (T4=^Hfc 
ft) . 

[00 98] £)£0lJ3 (4. 4' -MfrSJl&7x- 
V>m (t*7.7x7-/l—S«a) tcfc65?1§^ji£* 
■rS7x/ Jfv-^7.7 r -tfyc^^) 
7x7-;H03. 5g(l. 1^) SIXTH F 5 
0 Om 1 £ 1 y 7 h;WE3-PP7 7^3{cAn, 8WT, 

rtS5<o?sia£ 2 5-ctc«^oo, ^a^- h y 7 A 1 . 1 

77AH725. 3st«W»<*KU'CftALfc. »A 
■^7^6 5-7 2X:X'&W,1- V 'J «7A*%^KfflBfe1-* 

ix-5vsffifm&m»tz. 

[0099] mt&u&tmi. iy yWna-5P75 

7.a+T, 7x7-;l/9 4. lg (1. O^UJ&tXt' 
7.7x7-;U-S 87. 5g(0. 3 5^U)$rTH 
F 5 0 Om 1 ClW?S?gtC2 5"CWTT'^JK^ 

b'J7Al. 05gS7«0^>i-24. lgSrJSAL, ft 
Aft7ftlimWC6 !X:iT'#iSL, |gt6 1-6 
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-(3S&6 2%. 4ffl*12%. 5Sfr&tf6ftfrl 
1%. 7S«s3%. 8*»UU:1 2%<0S^*) 1. 0 
oi7K/K115. 9g) OrtsZOXfufoKV 
■te'>i§?St5 80gfc, 2 5OTF*>fcffl • flttrTCfflT 
ft. 7 1~7 3-CT3B$»*Lfc. <JMC. 

fcf*. HH¥Tt7 l~7 3iCr3B*ISIRJ&&lBfUfc. 
[0100] R|B*7f*. £JStg-&«il8SSU SMBft 
£?D/Ky-»fy5 0 0ml iCltiMfLfctt. 5%Na 
OH*8g»£3IIL 5MRKftif^in. 5 

[0101] ±fST1#^JtS?ffi7xydf^X7r-t* 

ini*#jw«*o. 05%. sfi¥*i#7.t (m 
w) 1 030 <^'jxfi/y)!ll) ■e&y, 
tfCHN7c*##rfi(cJ:»). ifflj£Jil2£ [n = p (-0 
-Ph-S0 2 -Ph-0-) 0 . 2 5 (-0-P 

h) ,. M ] tsueufc. 

TG/DTAM ; SM&iSJgTm : 1 0 3°C. ftmfflfo 
m. : 3 2 rC. 5%M»M^-fflS : 3 3 2"C 

: mwm w>y/v i gi *)<ot fd* 

i^ilk LT 1 x 1 0-«3«/g.) «T (T-fe^Hb 

a) . 

[ 0 1 0 2 ] -£j£0«4 ( [-HN-p-Ph-CH 2 - 
p-Ph-NH-OC- (CHj) 8-CO-] ®£r)jg 

4, 4' -y'7Syy7i-;W^>9 91 g (5. 0 
t-feA'^yKl 06 2 g (5. 2 tCDM 
fi3ISS8ST2 8 5X:Kllfi»L, SHU:. &^ 
X\ *-h?U-7cr>\*]&EZl 3 33Pafc*EU 

[0103] y 7$ K<0E#tt«li 

0. 7 0-0. 9 2d l/g-CAoTfc (5%ffMftV1- 

ASr&tfN , N-^f-^T-fehTS 0. 5g 
/d lOiiS. 3 0*CT*g) . 

[0 104J-&JKW5 ( [-HN- (CHj) 6-NH- 
OC-p-Ph-CO-] *>*ftD)gL*t&£#t£3?# 

&#y7$F<o£j£) 

4.4' -^'TSy^x-ZM^yBL^-b^'i/y^ 

^OWfcKUTS FfcKfiU:. 
[0105] #£>*l*:5r#K*y 7 S Ftf)HStt»i 
0. 6 9-0. 8 7d l/gtA-5)t {5%<DmVJ + 



*7A>Z1StsN. N-->'^f-;UT-fehT5 K4>. 0. 5g 
/d l cOigJffi. 3 0*CT$5g) . 
[ 0 1 0 6 ] &J$ffl6 ( [-HN- (CH 2 ) 6 -NH- 

oc-m-Ph-co-] ^»0jgLmffiSr*1--S^# 

[0107] f§ Wifc3f#fc;J?y 7 5 F«0H£«aKi 
0. 65-0. 84d l/gt*->fc C5%<r>mV)^ 
V^ZStsN. N->^;P7-tF7$F4>. 0. 5g 
/d 3 0°CT"SI£) . 

[0 108] £JSW7 ( [ (-OC-p-Ph-NH 
-) 0.6 (-OC-m-Ph-COO- (CH 2 ) 2 -0 

-) 0.4] <Dm Y )mi#iiLi*i-hm&xvT$. v<n 

p-7-fch7$F£,6#I?89 5g (5. fctf 
y (Ifl/WV7^1/-H (iWffiKO. 56)6 
40g(3. 3 3^/P) t<0lg^tt$:2 0^ yv-xWT 

h?U-7*fcA*U 13. 3Pa«9jSETT\ 180°C 

•ci era. 2 2 o'ct-3i$fg, 2 3 0-cT'i oeraiuia 
[0109] »fe*ut^s«#y r 5 F«offl£«a»i 

0. 57-0. 68d l/gt'J>-57t (7i/-A-/f 
h7^onx^y=60/40 ( v/v) coig£jg$ 
4>. 0, 5g/d laaut. 25Kre&fe) . 

[01 10] mmmi 

mm$$Zm& (fJUXXIyf (m Wi Perfect 
Oven 0riginal-PH2G0) IZX 1 2 0'CT'l 2B§raf&iL 

£ : Accurate-flodel-100. (I*) ^^X.yi/=.7^)> 

?wt) x *)-m?mm ■. si-krc. 2 5mm_- 
y-. m#&u9r (1*) ») «jt&u 

24 0-2 7 O'CTHSL SHLfcli, X? 'J x-+ife 

2omm*L. jnzmm. mrnttz. mtuzmm 

Z^lsfjif- (ffifl^; Model -C-3. xyr^it^ 
ffl^SrTIH^lt^i-. 

[0111]^. §?lg*^7 T*£>it1smb LTIi^fig 

[oi i 23 ati^^^i^y^ : ffiA* r fa 

*N - 1 0 2 j , *®lt¥ (ft) ¥%M*tS0 . 4 
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H9. 5, JJIT r TI SMOj fcud. 

[0113] immm*j)H'*;j* hm*? 
/i/j , ±®m (ft) sl ^mmo. 4/xm, ^ 

m£28um. 7;Wr-Jt7«J:, P H9. 5.131 
T r WNj t^o. 

[0114] mm.*vm-?y^*7i± ■. r pg 

Mj . *®it¥ (ft) g. ¥*j8Bf&0. 4um. TO 
«15^m, 7X^7 r-Jtl 0 tit. PH9. 0, 

[0115] : f8j,ft£ r K I S UM 

a 1 20 j . w,mv?2M (ft) §sl nmts. ( 1 



20-C-lB«a)0. 1%, Wlfrpgl. 0/zm, ifc 

(BETi£) 5m'/g. &?|!tffi*MB a 0 . 
[01 16] iHSWl 

M *ffiffl-T6JJWtt. HiS091i:|5l«(cM^L. 58 

j: vmmms&ZTim 1 t*-*-. 

[0 1 1 7] 
[HI] 





No. 


(6fi<£S, ffi) 


m m m 


<E£§, TO 




n 

ffi 

M 
1 


1 


MM 4 (100) 


mmi (20) 


T I SMO (10) 


1 0 


2 


MM 4 (100) 


MMl 05) 


T I SMO (10) 


1 0 


3 


MM 4 (100) 


MM 2 (20) 


T I SMO (10) 


1 0 


4 


MM 4 (100) 


MM 3 (20) 


TISMO (10) 


1 0 
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